Abstract. A 7Å resolution, 3300 − 9100Å spectrophotometric atlas is presented for 20 objects from the Downes & Shara (1993) catalogue of Cataclysmic Variables (CVs). The stars were selected among those listed as lacking published spectra. As for previous papers in this series, the aim is to check the CV status of the objects spectroscopically and to provide absolute spectrophotometry over a wide optical wavelength range. For all programme stars UBV RI magnitudes, continuum fluxes at selected wavelengths and integrated fluxes of emission lines are derived.
Introduction
have compiled a very useful catalogue and atlas of the Cataclysmic Variables discovered through February 1992. A similar work for classical novae was presented by Duerbeck (1987, hereafter D87) . DS93 listed references to published quiescence spectra for 271 objects and to outburst spectra for an additional 123 systems (in both cases a significant fraction belonging to the pre-digital era), but for 359 objects (∼half of the total) they were unable to locate published spectra.
In Papers I-IV of this series (Zwitter & Munari 1994 , 1996 Munari et al. 1997) we have presented CCD Send offprint requests to: U. Munari Based on observations collected with the telescopes of the European Southern Observatory at La Silla, Chile. spectra for 121 CVs listed by DS93 as lacking published spectroscopy. With this paper we conclude the survey presenting the spectra of 20 additional objects. A comprehensive analysis of the data so far gathered will be given elsewhere.
Observations
A journal of the observations is given in Tables 1 and 2 . The quoted parameters of the programme stars are from DS93.
The observations were performed with the B&C + CCD spectrograph at the 1.50 m ESO telescope. We used a 400 l/mm grating and a 2 arcsec slit, resulting in a resolution of 7Å and a wavelength range λλ 3300 − 9100Å. For V442 Cen and V650 Cen the observations were performed with a 600 ln/mm grating, giving a resolution of 4.7Å and a range covered of λλ 3470 − 7370Å. The slit was always rotated perpendicularly to the horizon in order to minimize problems connected with differential atmospheric refraction. The seeing has always been significantly narrower than the slit width (in the FWHM sense). The details on observing strategy, data reduction, seeing and spectrophotometric standards are similar to those of the previous papers in this series.
The atmospheric extinction and instrumental response have been derived individually for each observing night from observations of spectrophotometric standard stars. Inter comparison of the latter throughout the whole observing run shows that the mean rms error of the absolute flux calibration does not exceed 4% over the λλ3400 − 8800Å wavelength range. Outside these bounds the flux calibration errors may increase appreciably.
Results
The flux calibrated spectra for the programme stars are presented in Figs. 4-13. As in previous papers in this Tables 3 to 6 for each programme star.
The V magnitude and the U − B, B − V , V − R C and R C − I C colors have been computed from the flux calibrated spectra of each object. They are primarily intended for statistical use and to improve or fill in the missing photometric entries in the DS93 catalogue. For the band transmission profiles we have used the same sources as adopted in previous papers in this series: Lamla (1982;  Vilnius Observatory reconstruction) for U and B, and Bessell (1976) for V , R C and I C .
The error level of the magnitudes and colors has been estimated by a comparison of derived and tabulated values for each standard star calibrated against all the other ones observed during the same night. The error matches those listed above for the absolute flux calibration. A somewhat larger value is however to be expected for the programme stars because their recorded spectra have in general a lower S/N and their placement on the slit may be problematic for the faintest ones. Comparison with available literature and the results presented in previous papers in this series suggests that the bulk of the targets should have V magnitudes accurate to 0.10 mag, the U − B colors to 0.10 mag and B − V , V − R C , R C − I C colors to 0.05 mag.
In Figs. 1 and 2 the colors of the programme stars are compared with the entries in the UBV photometric catalogue of CVs by Bruch & Engel (1994, hereafter BE94) and with the values of confirmed CVs from previous papers in this series. The agreement is excellent, arguing in favor of the accuracy of the flux calibration we have performed.
In Fig. 3 the Hα profiles of the emission line objects are plotted on an expanded scale. The profile of the night-sky line at 5577.4Å in the spectrum of AP Cru is shown as a template of the instrumental resolution (AP Cru being the programme star with the narrowest Hα profile).
4. Notes on some individual objects AP Cru. This is Nova Cru 1935. It is a poorly known object discovered as a variable in 1935 and later reclassified as a nova, but without a spectroscopic confirmation (D87). The Hα in moderate emission in our spectrum is very sharp, its width not exceeding the instrumental PSF and very unlike those of the validated CVs (cf. Fig. 3 ).
V650 Ori, DE Cnc and IM Com. Faint objects with nearly featureless (due to poor S/N) cool continua, similar to field G-K stars. Table 6 . The reddening vector corresponding to EB−V = 0.5 is shown. The solid line is the ZAMS according to Caldwell et al. (1993) . Legend: filled circles = confirmed CVs from the present paper; open circles = other programme stars; crosses = CVs in quiescence from the UBV photometric catalogue of Bruch & Engel (1994) ; plus signs = validated CVs in quiescence from previous papers in this series Caldwell et al. (1993) . No reddening correction has been applied to the data given in Table 6 . The reddening vector corresponding to EB−V =0.5 is shown. The symbols are: filled circles = confirmed CVs from the present paper; open circles = other programme stars; plus signs = validated CVs in quiescence from previous papers in this series V442 Cen. The object has been observed close to an outburst maximum, with the only emission being a faint core in the Hα profile.
HP Nor. This object too has been observed during an outburst phase, half-way between maximum and quiescence as suggested by the spectral appearance and the V magnitude in Table 6 . The classification among the Z Cam sub-class in DS93 could indicate that we have observed HP Nor during a stand-still phase.
PG1157+004. The spectrum is classified as a white dwarf of the DA type. A negative detection at V ≥ 16 (±0.5 mag) was reported in Paper I. Photometry in Table 6 fits well the entries in the PG catalogue (Green et al. 1986 ), arguing against photometric variability.
V485 Cen. Remarkable spectrum with He I lines rivaling in intensity with hydrogen, a chemical abundance effect. Augusteijn et al. (1996) argued for a 59 min orbital period, thus our 60 min exposure spectrum looks as a perfect average over the orbital period. The suggestion by Augusteijn et al. about contribution to the system emission by the secondary star in the red part of the spectrum is confirmed by the color progression in our Table 6 . Tutukov & Yungelson (1996) has modeled the ultra-short orbital period binaries like V485 Cen as helium white dwarf donors and carbon-oxygen WD accretors, with important implications for supernovae and accretion induced collapses.
PG 1510+234. The object has been photometrically confirmed as a dwarf nova with a short outburst cycle length by Iida et al. (1995) , with a range in V between 14.8 and 17.9 mag. Our spectrum shows an Hα in moderate emission and an emission core inside a broad absorption for higher Balmer lines which is appropriate for a CV halfway between outburst maximum and quiescence, as supported by the V =16.3 mag we measured on our spectrum.
PG 1522+122. Haefner (1995) reported the object does not show flickering activity. Our photometry in Table 6 is quite close to that reported in the PG catalogue (Green et al. 1986) , suggesting limited or no variability. Our spectrum resembles that of a late sdB (HeI 4471Å weakly present).
IM Nor. Elliot & Liller (1972) reviewed the available very scanty photometric data on IM Nor ≡ Nova Nor 1920, which rose to mag 9 and lingered there for at least a couple of months. No spectroscopic information collected during the eruption is available. Our spectrum refers to the star marked in the finding chart by D87 and is quite featureless, possibly a K star. We measure B = 21.5 on Table 6 . U − B, B − V , V − RC, RC − IC color indices and V magnitude for the programme stars as derived from our absolute spectrophotometry our spectrum, which is quite close to the eye-estimated mag = 22j by D87 on the SRC plates. The faintness (and therefore distance), very red colors and low galactic latitude (b = +2.5
• ) all suggest significant reddening. The strongest absorption line in the spectrum is in fact the (interstellar) NaI D at λ = 5893Å.
IK Nor. A CV-like emission line spectrum with the TiO bands of the secondary star well visible in the red. The red-peaked energy distribution of the secondary and a low relative brightness of the disk may explain the slope of the continuum and the red colors in Table 6 . Interstellar reddening does not seem to play an appreciable role due to the absence of NaI D absorption at λ5893Å. PG 1633+115. The spectra of Ringwald (1993) show weak Hα emission and even weaker Hβ absorption. Our spectrum presents emission cores in broad Hβ, Hγ and Hδ absorptions and a full emission Hα of moderate intensity. Misselt & Shafter (1995) reported short term m ∼ 0.06 mag variability of PG 1633+115 with periods ∼ 3 h and wider m ∼ 0.5 variability over weeks. The object looks as a genuine CV observed possibly far from flat quiescence conditions. 
